(12) INTERNATIONAL APFLI< 



N PUBLISHED UNDER THE PATENT COoWRATION TREATY (PCT) 



)c!reR 



(J9) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
11 January 2001 (11.01.2001) 




PCT 



lili 



(10) International Publication Number 

wo 01/02552 A2 



(51) International Patent Classification^: 
AOIK 67/027, C07K 14/47, C12N 5/10 



C f 2N 1 5/00, Center for Human Genetics. Campus Gasthuisberg, O & N 

6, 8-3000 Leuven (BE). 



(21) International Application Number: PCT/EPOO/06171 

(22) International Filing Date: 30 June 2000 (30.06.2000) 



(25) Filing Language: 



(26) Publication Language: 



English 



English 



(30) Priority Data: 
9915574.9 
0002674.0 



2 July 1999 (02.07.1999) GB 
4 February 2000 (04.02.2000) GB 



(71) Applicant (for all designated States except US): 
JANSSEN PHARMACEUTICA N.V. [BE/BE]; Tum- 
houiseweg 30, B-2340 Beerse (BE). 

(72) Inventors; and 

(75) Inventors/Applicants ffbr US only): GEERTS, Hugo, Al- 
fons, Gabriel [BE/BE]; Janssen Pharmaceutica N.v:» Tum- 
houtseweg 30, B-2340 Beerse (BE). SPITTAELS, Koen- 
raad, Frederic, Florentina [BE/BE]; Center for Human 
Genetics, Campus Gasihuisberg, O & N 6, B-3000 Leu- 
ven (BE). VAN DEN HAUTE, Chris [BE/BE]; Center for 
Human Genetics, Campus Gasihuisberg, O & N 6, B>3000 
Leuven (BE). VAN LEUVEN, Freddy, Kamiel [BE^E]; 



(74) Agent: BALDOCK, Sharon, Claire; Boult Wade Ten- 
nant, Verulam Gardens, 70 Grays Inn Road, London WC IX 
8BT (GB), 

(81) Designated States (national): AE, AL, AM, AT, AU, A2, 
BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, 
DM, EE, ES, n, GB, GD, GE, GH, GM, MR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, N2, PL, FT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR. TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional)' ARIPO patent (GH, GM. 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG. KZ, MD, RU, TJ. TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, R, PR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG. 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— Without international search report and to be republished 
upon receipt of that report. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regtdar issue of the PCT Gazette, 



(54) Title: TRANSGENIC ANIMALS AS MODELS FOR NEURODEGENERATIVE DISEASE 

(57) Abstract: There is provided a nucleic acid vector comprising: (a) a nucleic acid sequence encoding a human Tau protein; (b) a 
sequence capable of directing expression of said human Tau protein in the nervous system of a non-human animal; and (c) a targeting 
sequence which facilitates integration of said vector into the genome of said animal so as to prevent expiession of equivalent Tau 
protein or a related or equivalent protein from said animal in favour of said human Tau protein. A further aspect provides a nucleic 
J** acid vector comprising: (a) a nucleic acid sequence encoding a human protein capable of modulating human Tau protein; (b) a 
^ sequence capable of directing expression of said protein in the nervous system of said animal; and (c) a targeting sequence capable 
— • of facilitating integration of said vector into the genome of said animal optionally at a position corresponding to a sequence in said 
animal encoding an equivalent of said human protein so as to prevent expression of said equivalent sequence in favour of said human 
protein capable of modulating human Tau protein. The vectors are used to make a transgenic non-human animal by (a) introducing 
^ into an embryo cell of said animal one or more of a nucleic acid vector as described above; (b) introducing the embryo from step (a) 
into a female animal; (c) sustaining the female in step (b) until such time as the eml»yo has sufficiently developed and is borne from 
the female; and (d) sustaining the transgenic animaL 



wo 01/02552 



PCT/EPOO/06171 




SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 



^ fi* 



-4 -H A 

5i 5" 

c c 

^ il. 

o o 

-n -n 

o o 

c e 



3316 bp StuI fragment 



5 kbp 
4kbp 

3 kbp 

2 kbp 
1.6 kbp 

1 kbp 



A 




c 


5" 
c 




- ^ 




4^ 
> o 


kOa - 


1 ■ 




) 1 

1 ai 


64— 


1 


i 




50 — 








HT-7 



B 

kOa 
64 — 

50— 




Tau-5 



SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 




i 



SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 




wo 01/02552 



PCT/EPOO/06171 



B 



kOa : 
64- 
50-^ 
36- 



cpm 
30000 
25000 
20000 
15000 
10000 
5000 
0 



> > 



WT (S9AI-5 



SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 



Tau40-5/(S9A]-5 


41 


, . 

i 




Tau40-5 




• 




1 Tau40-2/[S9Aj-5 


v% 






Tau40-2 


• i 


i 


o 


iau4p-1/[S9Aj-5 


Q 


1 




Tau40-1 


11 






(S9A]-5 




1 




wr 








1 ^ 


1 
1 

3 


1 


Tau40-5/IS9A]-5 


U 


1 






*i 






i au4u*ii/[oyAj-5 


1 1 






Tau40-2 


II 


1 


CO 


Tau40-1/[S9A]-5 


1 






Tau40-1 








rS9A1-5 








WT 










1 


1 


s 


s 


s 










* 






j iau4U*o 
















1 Tau4n-9 






in 


Tau40-1/fS9Al-5 








Tau40-1 








(S9AJ-5 








WT 




9 




CO 


1 

S 


1 


1 







SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 




SUBSTITUTE SHEET (RULE 26) 

1 



wo 01/02552 



PCT/EPOO/06171 




SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 







BamH 


EcoRI 


Kpnl 


Ndel 




Sac II 


Seal 


Smal 


Xbal 


BSSK 




cn 







03 


Ok 








:S 





























rsj 










CO 










:9 






loxP 














































\ polyAi 






























— a- 

o> 


















Hygrom] 






ja.. 


















o 










— -S- 















w 

m 

m 


^ cr 
>* o 

C 


c> 




















o c 
o ^ 

CO C 

































in 










Idu 40 cDNA known seq 5886bp 




:S 
S" 








— 






CM 

o» 


CO 






Si 

ii 







7.0 kb j 


:S 




:3 

o» 

o_ 





«e» 









X 







































































BSSK 


1 


















«-> 





SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 



/if/!?/ 




Kpnl . 3- probe BamHI^ygromycin Kpnl-Hygromydn BamHI-Thyl probe 

pr be probe 



SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 



kOa 
64 — 

50 — 



CO CO 

cn oi 



Tau-5 



64 — 



kOa 
64 — 

50 — 



CO CO 
CO CD 



Second, antibody 



64 



50- 



PHF-1 



50 — 



AT-8 



64 — 



50 — 



• 8 



AT-180 



SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 




SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 



EcoM 



BanI 




. 1 Ml . 

Brain enhancers 
wm Thymus enhancers 




SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 PCT/EPOO/06171 




cpm (^J 




SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 









GSK X htau40-5 
htau40-5 




00 
LU 

CsJ 




GSK X htau40-5 








htau40-5 








GSK X h1au40-5 




O 

GG 




htau40-5 




i 




GSK X htau40-5 


w 


GO 




htau40-5 




< 




GSK X htau40-5 
htau40-5 






^ i 




s 














GSK X htau40-1 
htau40-1 


m 
s 


CO 
LU 

CO 




GSK X htau40-1 








hlau40-1 




< 




G SK X htau40-1 




o 
oc 




htau40-1 


• 






GSK X htatjd.n.i 
htau40-1 




GO 




GSK X htau40-1 
htau40-1 




1 

13 






CO 





SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



GSKxhtau40-1 
htau40-1 

GSKxhtau40-1 
hlau40-1 



<o > 
O oo 



PCT/EPOO/06171 



4 



I 



I 

O 

m 



in 
|2 



J3 
3 




GSKxhtau40-1 Q 
1-1 

htau40-1 
GSKxhtau40-1 
htau40-1 

GSKxhtau40-1 y 
hlau40-1 + 

GSKxhtatj40-1 
htau40-1 



GSKxhtau40-1 
htau40-1 

GSKxhtau40-1 
htau40-1 



f 

i 



I 

I 
I 



I 



o 
to 



3 
.CO 




■ 





SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 



GSKxhtau40-1 
htaij40-1 

GSK X htau40-1 
htau40-1 

GSKxhtau40-1 
htau40-1 

Ck GSKxhtau40-1 
V htau40-1 

GSK X htaij40-1 
htau40-1 



GSKxhtau40-1 
htau40-1 

GSK X htau40-1 
htau40-1 



at oo 
Q a> 



■ 



1 



44 



I 



CO 

ai 

CM 



X 
Q. 



CM 
■ 

5 



in 
i 
.(0 



CO 

o 





SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 



kDa pellet supernatant pellet supernatant 



12 3 4 



sec.ab. 



Tau-5 



12E8 



AD-2 



98- 

64- 

98 - 

64- 
98- 

64- 
98- 

64- 



12 3 4 



64- 

50- 
64- 

50- 
64- 

50- 
64- 

50 - 



at i 



human tau protein 



mouse tau protein 



SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 




SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 




SUBSTITUTE SHEET (RULE 26) 



wo 01/02552 



PCT/EPOO/06171 




SUBSTITUTE SHEET (RULE 26) 



